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VaficeUa,  herpes  simplex,  and  herpes  zoster  are  diseases  charac- 
terized  by  vesicular  eruptions  in  the  skin.  Macroscopically  and 
microscopically  the  individual  lesions  (1-4)  in  these  maladies  are 
frequently very similar,  In spite of the striking similarity exhibited 
by the individual lesions, the picture as a whole, i.e., distribufionof the 
rash and immune reactions, is as a  rule characteristic for each disease. 
It is now generally believed that varicella and varioloid axe caused by different 
viruses.  Such a remark at present is trite, but a hundred years ago the difference 
between the diseases was questioned by many observers, and certain workers (5), 
even 30 years after Jenner's report on vaccination, still thought that chicken-pox 
and smallpox were produced by the same infectious agent. 
Herpes simplex is so frequently associated with other diseases, e.g., pneumonia, 
meningitis, malaria, that the name of symptomatic  herpes is often used in referring 
to it.  Through the recent work of Griiter (6), LSwenstein (7), and others, it is now 
known that this type of herpes, occurring alone or in connection  with other diseases, 
is caused by a specific vires.  As soon as it was admitted to the vires group, a dis- 
cussion arose regarding its relation to herpes zoster.  From Cole and Kuttner's 
(8) review of the literature and from their work concerning the identity of the 
diseases, it seems unlikely that the majority of cases of herpes simplex and herpes 
zoster are caused by the same virus. 
Herpes zoster, because  of its frequent association  with injury of nerves and 
sp~na! ganglia,  for a long  time (1861) was  considered  to be a  manifestation of 
trophic disturbances in the skin attendant upon altered innervation.  This concep- 
tion, however, of the etiology was not applicable to all cases of zoster, and soon 
(1878) certain cas~ came to be looked upon asbeing caused by an infectious agent. 
In 1900, Head and Campbell (9) reviewed the literature and presented their work 
upon the subject.  They concluded, because of the changes observed in the spinal 
ganglia and nerves, in the skin, and in the lymph nodes, that many of their cases of 
zoster were produced by a specific vires.  Other cases, however, were thought to be 
mused not by a vires but by a mechanical or chemical irritation of spinal ganglia. 
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In 1909 B6kay (10) set forth a hypothesis, based on clinical  observations, that 
some cases of zoster (herpes zoster varicellosa)  are caused by the virus of chicken- 
pox and that such cases are capable of giving rise to vaxicella in exposed susceptible 
individuals.  Following  BSkay's  report,  numerous  observations  confirming  or 
refuting his idea have been recorded.  Most of the reports are similar to those 
made a hundred years ago in regard to the relation of chicken-pox to varioloid 
and smallpox and consist in recording the occurrence of varicella in individuals 
exposed to zoster and v/ee versa or in relating the coexistence of the two diseases in 
the same person or in individuals in the same family.  Chicken-pox is a common 
disease and zoster is not rare (11), consequently reports of the nature above men- 
tioned are of little value, inasmuch as coincidence  alone doubtless  accounts  for 
the apparent relation of the two diseases in certain instances.  There are reports, 
however, of a different nature that must be considered seriously.  These will be 
discussed in the second paper of this series. 
The  real  problem  regarding  the  diseases  under  discussion  is  not 
whether the virus of herpes simplex under rare conditions can cause a 
disease indistinguishable from zoster, or whether the virus of varlceUa 
under  the  proper  circumstances  is  capable  of  producing  a  malady 
similar to zoster and vice versa, but whether there are 3 distinct viruses, 
though they be very much alike in certain respects, each of which as a 
rule causing a  distinct  clinical picture,  herpes simplex, herpes zoster, 
and  varicella.  If  the  same  virus  is  instrumental  in  producing  the 
majority of the cases of any 2  of the diseases,  certain types of statis- 
tical data should reveal this fact.  The purpose of the present paper is 
to  present  such  data  that  seems to  bear  upon  the  identity  of  the 
causal agents of the majority of cases of herpes zoster and varicella. 
Methods  and  Materials. 
Herpes Zoster.--The records of cases of herpes zoster at the Bellevue and Vander- 
bilt clinics  were examined and from them information concerning the monthly 
incidence  and the age incidence of the disease was obtained.  The selected clinics 
are large and their records undoubtedly are good indices of the prevalence of zoster 
at any given time throughout New York City. 
Varicella.--The  data concerning the monthly incidence  of chicken-pox  in New 
YorkCity from Jan.,  1914, through July, 1926, and from Aug.,  1926, through 
Dec., 1926, were obtained respectively from the Monthly and the Weekly Bulletins 
of the Department of Health of the City of New York.  The information regarding 
the age incidence of varicella was derived from the records of cases of chicken-pox 
observed at the Rockefeller Hospital, 1922-28. T.  M'.  RIVERS  AND  I.,. A.  EI,DRIDGE,  JR.  901 
e~ 
P4 902  RELATION  OF  VARICELLA  TO  HERPES  ZOSTER.  I 
TABLE  II. 
Tabulation of tke Number of Cases of Herpes goster Observed Eack Montk for13  Years 
at tke Bellevue Clinic. 
Year 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
Total ......... 
Mean 1914-26. 
Mean 1922-26.. 
2  2  1  5  1 
3  0  5  0  2 
0  1  2  2  2 
1  2  I  3  2 
6  0  2  0  2 
4  5  5  1  2 
2  3  3  2  3 
2  3  5  2  1 
8  5  2  3  7 
4  3  2  7  7 
2  2  3  3  4 
5  3  4  3  3 
4  5  0  2  $ 
~3  34  35  33  41 
3.3  2.6  2.7  2.5]  3.2 
i 
4.6  3.6  2.2  3.6  5.2 
3 
4 
0 
0 
4 
4 
3 
3 
2 
5 
4 
5 
3 
4O 
3.1 
3.8 
2  3  1 
1  2  4 
3  1  1 
0  2  4 
2  1  3 
0  2  1 
0  4  3 
5  4  3 
4  2  4 
4  2  2 
3  2  3 
2  3  5 
4  6  4 
30  34  38 
2.3  2.6  2.9 
3.4  3.C  3.6 
~ ~  ~  ~  [ 
2  1  2 
3  2  2 
1  2  4 
2  2  2 
2  2  0 
4  0  3 
3  2  3 
3  4  2 
3  7  1 
4  1  5 
6  4  3 
0  2  3 
0  1  4 
33  30  34 
2.5  2.3  2.6 
2.6  3.C  3.2 
"o 
14  1 
14  1 
11 
12  9 
15  9 
19  1 
19  1 
24  1 
35  1 
32  1 
3O  9 
31  7 
24  1 
280 14 
TABLE  III. 
Tabulation of tke Number of Cases of Herpes Zoster Observed Each Month for 5  Years 
at tke V anderbilt  Clinic. 
Year 
1922 
1923 
1924 
1925 
1926 
Total... 
Mean... 
Jail. 
3 
1 
4 
3 
1 
12 
2.4 
Feb. 
2 
3 
2 
4 
0 
11 
2.2 
Mar. 
3  0 
2  1 
2  0 
3  3 
3  1 
13  5 
2.6  1 
May  Jtlne 
3  5 
5  5 
2  5 
2 
4 
16 
3.2 
J~y 
1 
3 
5 
2  2 
4  3 
21  14 
4.2  2.8 
Aug. 
1 
0 
15 
3.C 
Sept.  Oct.  Nov. Dec. 
1  1  3  2 
2  6  2  5 
5  1  0  0 
8  i  1  2 
2  5  1  4 
18  14  7  13 
3.6  2.~  1.4  2.6 
RESULTS, 
Monthly  IncCdence of Zoster and  Varicella. 
In  New  York  City during  the  13  years,  1914-26,  95,994  cases  of 
chicken-pox were reported.  In Table I  these cases have been set down T. M. RIVERS  AND  L. A. ELDRIDGE,  JR.  903 
in a  manner to indicate the incidence of the disease for each month 
during  the  13  years.  At  the  Bellevue  clinic,  425  cases  of  herpes 
zoster  were observed  during the  same period of  13  years,  and  159 
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FIos. I-4. Curves showing the monthly incidence  of varicena in New York 
City  and  herpes  zoster  in  the  Vanderbilt  and  Bellevue  clinics. 
cases were registered at the Vanderbilt clinic during the 5 years, 1922- 
26.  In Tables II and III these cases of zoster have been arranged 
according to their monthly incidence.  The significant features of the 904  RELATION  OF  VARICELLA  TO  HERPES  ZOSTER.  I 
information in Tables I  to III  have  been  graphically  portrayed in 
Figs. 1 to 4. 
Examination of the  tables  and  figures dealing with the monthly 
incidence of varicella and zoster reveals the fact  that  a  remarkably 
constant seasonal variation occurs in the number of cases of chicken- 
pox reported, while such variation in the prevalence of zoster is not 
very obvious.  In fact, when the mean of a large number of cases over 
a  period of many years is plotted 
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FIG. 5.  Distribution curves illustra- 
ting the age incidence of varicella .and 
herpes zoster. 
(Fig. 4),  the curve indicating the 
monthly  incidence-of zoster  ap- 
proaches a straight line. 
Age Incidence of Zoster and 
Varlcella. 
In Table IV the age of 457 cases 
of  zoster  and  of  318  cases  of 
chicken-pox  has  been  indicated. 
From the data  in  Table IV, dis- 
tribution curves (Fig. 5) for the 2 
diseases have been plotted.  From 
the  facts  presented in  Table  IV 
and  Fig.  5,  it  is  quite  evident 
that varicella occurs for the most 
part in individuals under 10 years 
of age, while zoster most frequently 
appears in the 2d, 3d, 4th, 5th and 
6th  decades  of  life.  Obviously 
there is a striking difference in the 
age incidence of these diseases. 
DISCUSSION. 
The difference in the age incidence of herpes zoster and varicella has 
been well recognized for a  long time (11)  and facts concerning it are 
again presented in this paper merely for emphasis.  That there is a 
constant seasonal variation in the  prevalence of chicken-pox is also 
well known, and certain authors (9,  12)  have recorded observations 
concerning the monthly incidence of zoster.  Up to the present time, T. ~.  ~n~ERS  AI~-D L.  A. ELD~IDGE, jl~.  905 
however, very few attempts have been made to compare the number of 
cases of these diseases occurring simultaneously in the same locality. 
Perutz  (13)  made such a  comparison in 2  districts of Vienna for the 
years 1923-25 and found that the curves of monthly incidence of the 
2 diseases did not parallel each other.  Moreover, Cantor (14) reports 
that  on  Christmas  Island, 1 Straits  Settlement,  where  excellent vital 
TABLE  IV. 
A  Tabulation of VariceUa and Herpes Zoster Cases Showing the Difference in the Age 
Incidence of the 2 Diseases. 
Herpes Zoster, Bellevue Clinic,  1913-27, 457 Cases. 
Varicella,  Rockefeller Hospital, 1922-28, 318 Cases. 
Age 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
Zoster 
i 
1 
i 
4 
2 
6 
6 
7 
7 
6 
11 
11 
9 
13 
I0 
3 
9 
6 
6 
Vari- 
celia 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
statistics have been kept for 20 years, chicken-pox is unknown, while 
the  usual  amount  of  herpes  zoster  is  observed.  The  statistical 
observations recorded in the present paper are further evidence in favor 
t This island was uninhabited before 1888.  The population, 500 to 1500, con- 
sists of Europeans, Indians, Malays, and Chinese.  Both sexes and all ages  are 
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of the idea that the majority of cases of herpes zoster is not caused by 
the virus of varicella. 
SUMM'~RY. 
Varicella most frequently occurs in individuals under I0 years of age, 
while zoster as a  rule is observed in persons beyond that age.  The 
number  of cases  of varicella  exhibits  a  markedly constant  seasonal 
variation.  The variations in the prevalence of herpes zoster are not 
regular and do not parallel those of varicella. 
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